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Trle menr separrr?in , i,'is {oun4 trnm 11'e probabil\t*"&,fr'e sepant}n -rs
bdt*ew x axd x*d*'po,*". 

"-#* ,,r6m ufi),u,[t*l''--.t*t1
Iti easiV ',er''fia4 t*d,frre rriniryrum of flrc potentrilTs at x=a. Srnce ale?arf,qrql
fnm flr,l porh'bn ole ff^tl, hlp na{ e,lryt4 rj(xt abaf 6to obb.}v

tJanx-U+ #t-(x-a)'- ry ("-o)3
urlrere r^te M* W orly flr" frr*fl"re< tptnrs. It Jultoar t/^at

Putax = c")'Pt-*gd+ff]ax
l!

t'G have ah*lvbedflu irre.levut, anstanttefin, e-",1ti:to #re npyy6liS6trbrn
donstavrt C. fhTs c,o^etarrt \s ettqlv&-A{rronflp namt reqa\renent

fiPruar- e ff exp t- :6#+f ]*p(#)Ax = I
The predonninent fo,,tarnflre rnteqramo\r ",<p[- #l so flre secorA&br
nrybe e\Wned rn o Taylo6 sedes ag rn fo"."aix 4.6. fi^rdhqtnore, fite *Snr "f
Tnkgrahton qn be erxte*'dedt ls - a sThce ilE e.ryonenh\l r negttXabty ,snall earcept

+ f f '  
" '  

r=  c I -1  *pL- ;3 . , . i ( t t :e$ ;$)ax 6)
rdhere we rre{kzf qtl but the {Trst h^n terne. The firs! fntennr\ w e,t,llmtea in
AgpardTx 4.4 r^,l,fil€ the secon4 B O .s}re t*e mtennn4r an dd funchbn.rhen c= *(#f
By aefinruin ,V = 13 xPcxtdx , wd todre catte appnximahin as n ft1 vk lave

V- I:" r*rt#l{ expt"ffio:f (rt ffffsE1ar
Tlrfirst bnrr rrr flre'nrtegnrn4Ts a Qqkrridnhjrres x atrAflp rntqnr\ t j^t n.
fhe secard *^/ 9" gualuate4 by mah:tq frr sabsh'tttabn E=x-a

x = a + * #f# 7 Si e* vv tr-ffi r e' ) a,e * J-iaE at i- CP)sl /eJ
NOtrr,gUrrt frtp scotrd ivib6wrl rs D slhc€ tlte turtenradE an od fm&lon,anal eraluaflngflTp
S'rst by lgpefix A-+, w+tn4 i= a( ,* #l
Thus o-*fr= ff i  *.9: stuce tJo>>Er



?,1
(a) [D label tile pos-ra]ns qnd mornenta Euohd,at liia,ndlti refer tothe SnAmoleanle

of tvpe ;. Tftet? ae Ni mokcules of spea'.s i .TtEn dn c)assical partlqbn fanch2n
forfit< ni*ttre of ia,et nose;1t
7' = | e,tp t h, e,i*. .. . t !,ni | . - &( !"i + ... rp* r;l &ffip

7h" ntErqfu>ns orey I yiel{ the volune,V, whTle tie I inbgrab qre idenhVal. Sne
fltqe are 1,1,+1f2+"+A/* nteqrah'bts, We lave
Z' -  Vuft" '+N.,  (  I  r-# OL3ti l r+. . ' .+| tr)

Tlte bWnU bro,ckts T9 Thdepe|dent of vdurne, ronseluen\
!,* z' = ( N,+- ... .r- Ne) lnV + ln ( constarrtJ

w4 P= -A i on/ = (N,+ "" r r'.rr.) a!
F y ' = ( u , + . . . . * N r ) V l  =  ( t t , + . - . .  + 4 . J R T  ( 1 ,

0t Torthe itl gns , P'iV-ltPif ,lfl ice by tdl F= ? E

nz
(a) By fr: Eqiq{ita}n frreoren tl'e ̂ verEe

€=  €k T .
tbl The ̂ vemq1e potet,t'ri^l enerX,"lls TA =

yalue rf the kine?t energ! oS a parhUe Ts

J! mge e B^e'dz
1L -BmgE )_)o e - 4Z

T?rerr TA=-ft !^l: e-u^erav, = -ft l^ #
0n cawry tt[t,flre artftentiahbn, htefiza fi = kr+ &

? g
ca) B"Sre d.,"

pressuK B
parttiirurs renoveol, Lde Mve on ?he left , pV=ttRT. Nttr renovql

z t tRT z0P f = m T = , 6
the



$) Tk Tnia'ql and *trral evrtropies otllqe slston-for affsey,t 3otses are
S; =yPt^ ffi n 8 Ur*a, ] "ye[ u ffi * 4 tnva.)
Sf =rR (u ff i+| !^r+o,J-rBlu#*it^r*o"J

Here one Mds fle oitiropies "t lAe gqs6 Tn Wk l$t alrd 'ngtt cnmpartrnerrtr for
Si arhTle *r Un. entvop,l"f tao a66y*1 gos"srh Vdkhe (t+b)V.
Thar 5s= S5-S; =tzfz. tu W - U ffi - h#l= ue !^ #

a) Irr flne use tf faenaial goset, 3a r:, qain tfie surn of ile enVropbs 4 ffe Ht qr,4
vtght r,orrnpafirwrtc. 31rs fle qfuor\ E av mdes th a votutlre (ftb1y.

s i= vR t!"h*E!^r*o. l+nP^ff i  r7 ur*o. l
S{ = ,l,R (!"#o i ar*u"l

Thus As=rR lU f f i -nf f i - !^#l=rF. !^#

?.+
tal Tlre sYs&nr B Tsold"d so ltl tbbl q{qlB constant,4n4 sTtce the er'ergg 'J arr

ideal Es k4at{e only otr f,ampentrre, ute ha,tz
aEt taEz =  Cva (4 - r " )+  Qa(71-7 : - )=o

oY , t= W
The total volanqe is Sound from the quafiln "f "ttuu=+.ff

ThuS the tFina\ gressv'fe is P,g =

tbl LnX *' f, u/€ have tr t{ae trrltril qnd ftr'ql evr?rpier of aif'6a,e,y,t €ases
si =4R t^ * r |  !^r,+f i1 r/ ,R tuff  --04,T,+s. ]
s * = u e I n^ f, (fr . E) - i t" ffi + 0,1 + a tai, t#,. tt I +1 w ffi * v"7

rhus as = \-gt = 4Ll!a$* ffi1+ | U ffi J. uuln(" ffi,1, t t, ffi.J

()/,7, /p, ) + (y',Tn /P")



(c) 6r iaarAialgoses
s ; = 4plg,, +. i o,rT, + o,) " uzth# o t hT,*F,Je+ = (y,+,.1)R(x,, # (+ _ #) * 1 a ffi n a)os = z Bltn # 1r,, ffit,i h ffi J_ rr(a fu 1tr #h r z a ffi.1


